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ABSTRACT w % 

This self-paced student training module on fastening 
devices is one of a number ©f modules developed for 
'Prerapprenticeship* Phase 1 Training. Purpose of the module is to • 
enable > students to identify various nails, screws, and other 
anchoring devices and to describe under which conditioris they are 
best used. The mpdule may contain some or all of the following: a 
cover sheet listing module title, goal, and performance indicator; 
study guide/checklist wi,th directions for module completion; 
introduction; information sheet^providing information" 'and;" graphics' 
covering the module topi^(s); self-assessment; self-assessment 
answers; post assessment'; and post-assessment ^nr^ers . (YLBO 
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FASTENING DEVICES 
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Goal: 

tfpon completion of this moduli, the 
student will be able to identify 
various nails, screws and .other 
anchoring devices, and will be ableJto 
"escribe under which conditions* they 
are. best used. • , 



■ ^© Copyright , n9 . o^„ oep,^, „ 

EMC 



Performance Indicators: 

The student .will demonstrate knowledge 
of the subject by successfully completing 
a Self Assessment and a Post Assessment 
exam. ' ^ 



U-S- DEPARTMENT OF EDUCATION' 
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received from the per*™ or organs™ 
originating ,t t 
• . Mine, cha„ 9M ^ b „ n ^ 
* ^oducnon quality 

positon or policy ^ 



"PERMISSIOM 'tO REPRODUCE THI£ 
3 HAS BEEN GRANTED 



BY 



c. 



To Successfully complete this module, 'complete the following tasks in the order 
•listed. Check each one off as^ou complete .it. 



1 



3. 



Read the Goal and Performance Indicators on the cover of this^wdule. ' . 
This will inform you of what you are expected to gain from completing 
thns module and how you will demonstrate that knowledge. Read tne 
Introduction section to understand why this module -is important, 

Study the Information section of this module to -acquire the knowledge 
rfecessary to complete -the Self ajd Post Assessment exams. 7 

Complete the* Self Assessment exam and compare your answers with those' on 
the Self Assessment .Answer Sheet on the page immediately following- the 
exam. Re-study or ask your instructor .for help on any questions you 
have trouble with, fhe Self Assessment exam will help you determine 
how well you are likely to do .on the Post Assessment. 

Complete the Post Assessment exam and.jturn your answers in to your - 
instructor. It is recommended that you score 90% or better on the 'Post 
Assessment before going on to the next module. 



4 



Fasteners of many kinds are iped in every skilled trade and technical occupation. 
The purpose of this module "is to acquaint the apprentice with the various types ; 
of fastening devices in common use, to indicateXthe size' designations that apply 
for each type, -and to present the information needed for making the correct choice 
of fastener for doing the job at hand in the best -and easiest way. Fasteners 
described include nai Is, \ screws, and anchoring devices of many types. 



i i 



Individualized ' learning systems 
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NfflLS \ y . ' 

Widely used kinds of nall^clu* -common wire«nails, box nails, finish nails' 
casing nails, clinch nails and flooring brads, which are "all essentially a piece of 
wire with one end flattened for the head and the other end pointed. Cut nails and 
tacks differ from wire nails in that they ap made from flat metal sheets. 

v 

Nails are made of various metals, including steel, brass f copper,, stainless steel 
and aluminum. Coatings and treatments are -often applied to nails to increase hold- 1 
ing power, reduce corrosion, and improve appearance; nails ma'y be cement coated, 
acid etched, galvanized, cadmium plated, blued, nickel plated or chromium plated 
Some nai f ls are;espec1ally hardened for use in concrete or masonry, while others 
ar* annealed (softened) so.that they can.be riveted. Some conrnon types of nails 
nail points, and nail heads are shown in Fin. H-l 

** - 3 

\ 

Most nails are still sized by the old pe>ny system, which is supposedly based on 

1 the°toHrr 4 ^ letter "" d " 6mP!0yed «" »" designations 

is the Engl, h abbre vl at 1? n for penny. The' lengths -and gaoe numbers -(diame'ter 

ztt ?r l,s 6f various pemy si2es ^ 9iven - TaH * «• -ner' ; 

the dimeter of the nail, the higher the gage number. Nails longer than six inches 
are generally sized by i„che S; those seller than U .„ sized b frltL o , 
n ertain type, of nails-brads, felt roofing nails, hinge nails, plaster ■< 
nails, and some others-are always sized by inches. / ' • 

m * . * 

tent- chafes in materials calling for different types" of holding devices' have'' " 
brought about the development of "improved" or threaded, nails, which 'are threaded 
-Jike-sxrews but are driven with hammers. The wood fibers-are fbrced into the " ' 
grooves between the threads-when the nail^s drfven in. ' Once such a* nail is- • 
driven,- N the threads prevent ft from being pulled or forced out'of the wood ' 
Threaded nails can be substituted for wood screws in rrany cases,. -thus saving "the- ' . " 



/ 
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time that would be required for boritfg' holes Th»„H • '-' • ' 

range of types and sizes and are supplied in , "* "* 9 w1de 

brass, co«rcia, pronze s , 17 ' re9U ' ar or ■'»'*«* "eel, copper, 
Fig. H-2 ) C0 " bTOnZe ' a "*«"er, m ateria, s and finishes. (See 
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4d FINISHING n\l Lt 

\orw INC, NAM 




M COMMON NAIL 
• TACK 



NAM. HEADS, ' 

lig. H-l. Common varieliiaryi nails' 
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• KlB ; i ";?■ -^'wlKin oj threaded nails 
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Penny 


i 

! Length 
'in ' ■ 






2d 


1 


' Ad '■ 


1 1-1/4 
I 171/2 
1-3/4 
1 2 


'7d 
fid | 
' Pd j 
, '1U<> x 


2-1/4 
2-1/2 
2-J/4 


i 2d 
16d 
20d 


3-1/4 
3-1/2 

« 

't 


oOd 1 
4Cd 1 


4-I/2 
• 5 


50d | 
60d j 


5-f/2 ' 
6 ■■ 



Sommon 
nails 



Gage; (Birrn i ng hamj^ g ^ 
' Kox and ' *" 1 



♦Coated naUs are l/«8" shorter 
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SCREWS • * •' • . .' ... 

■ NeXt - t0 na11s > the ■« co^n fastening devices are i ' 

WOOD SCREWS • 

The threads of a wood screw are In th. * • « 

the wood 'as the screw is turned 1 v " Pr ° jeCtl ' ng Spi>al "at cut; into 
*. wood fibers Cose up and hold 1 « g t T?"' *" *~ iS 
dreaded over only Hrt of Wir lenct " J ' ^ SCrews are "*»"y ' 

• * wood screw has mn hold1ng * Is called the shank.' ' 

reeved more easily. than , hail. 0 „ the otZl hf^ **" Si26 ' ^ " ^ "» ' 
-"s, and ,t g enera,,y ta k es J ^ « * ,', '" *"* »^» , » 
screw than to drive a nail « 00d \ " ° a Me turn i„ , 

-'oys, or alumW, Th , J™ c - - " J. soft s t ee,; copper, &pp<r , , 
or match.the finish of hardware. , ! ' ° r ^ t0 ret ard corrosion ' ' * 

Wood screws are made in a wid P r an ™ - ' 

24, the h ^ the number, the griter ' 

- •. 

• 7 ' « 



the dieter (just the opposite of the gage of vire nail,) 

are available in lengths fron, 1/4 in to 5 in Z ?' " J ^ 

shape of the head as flat, rountl or X ' 9 " ated ♦"»"""«• to th. 

.the 4.^ r . mn h^e a e ;c ' tro s o; :,:r: heads havea - sin9,e s,ot f °- 

(See Fig. h-3.) ^ . . ' 9 Sl0t ' known asa Phillips head. 

The a*pplica,tion of engineering principles ■ • 

about the develop^nfof great! ira r ° f *« >™«*« 

s^ch fastener is a ,e,f- ar ,1, ing ^ -^Z h a ,T T PUrP0SeS ' ^ 
-'"to .the point part wa y along'the 5 ta nk 7* 1 „ 4 ^ ** 

slot cots threads, into the wood as the screw LL.' > P ed9e Pf the 

some of the wood shavings.. ' 1 ' '* 3,30 pr0 ' Vides s Pace for 



4h (|>; (|> ■ ^ 




''V- II -3. Wood aercwb- 
(A) ILK UvmI, ([}) round head 

(C) oval head, all single- ' 
slutted: (D) fiat Wend, ^ 
^ Phillips cross Is lotted ~* 




f" 



, f, ''i, r . H-4. 
A 6ClJ-diiIling wood screw 

f 



— - which tj wroct": rr s :^r a ; h v: be fastened ' ^ 

to which it will be exposed and the appeaVance des 1 «*«•!•■ 
*r ordinary purposes where the work Zu^^^T"* W ^ 
("ncoated) screw is fcsed; „ oe „ the screw is to VZ L 1 h 7 ^ '^"^ 
.contact. with moisture, a coated or olJV Where " wi " c< * 

- «-? f* - where the s.crT LT^iSTT * ^ S ™ 
sunk. The round-head screw is best if t the • surface s . or counter- 

ing a fftt-head screw into „ )f ' ta, V»""'»9 thewood when ' 
Iheoval-head screw ,s so»e £„1 12 " 3 ~"«on'. 

. . - Vo • - fast . er screws with single- 



slot.ted heads and' with less danger of the screwdriver slipping; for these reasons, 
they are much used in production work. The drive screw, which has long spiral 
ribs and is designed to be. driven in with a hammer, is used^where speed and economy 
in fastening !are important factors; it is most suitable for use with soft woods. 

SHEET-MJTAL SCREWS . V' a . 

Sheet-metal screws are made of hardened steel "and are self-tapping; that is, th§y 

cut or form threads^as they are turned into- a pilot hole that is molded, punched, 
• drilled, or pierced in the material '. ; They may have flat,' round, oval crtther 

type heads', with single slots or'Philb'ps recessed slots. (See Fig. ^5. ) Sheet- * 
jnetal screws are identified by gage niber (diameter) from 2 to 14 and by length 

fromJ./S in. to 2 in. or more. - 

MACHINE SCREWS * . 

Brass or steel 'machine screws are used for the assembl ing. of metal parts. Machine 
screws can.be driven only into pre-dri>led and threaded holes matching the screw 
gage br-inio mating nuts'. They have slotted or socket heads, which may be round,' 
ova-1, fillister, binding, pan, truss, flat or. hexagonal .* The screw body is 
uniform in diameter overvits full length-, and the screw tip is blunt. A few of .'• 
'the most common machine-screw styles are shown in Fig.. H-6.' " 





A * ' H C |> 

( 

Ki.'. I!- )./ Slicel-mcl.il screws: • I'm. H-6. Machine. 2>er<-ws: • 

(A) O.it Inad: («) round head;' • , (A) flat head; (B) r«mnd h\\d; 

. (C> oval hea*d; (D) binding head . v . (C) oval head; (D)Jilhslef head 



Machine screws are designated by size (determined by the diameter), number of ' 
threads to the' inch, -and length. Diameters less than 1/4 -in. '.are designated by 
gage numbers rarfging from 0 to 12 and from J/4 in. to 1 in. by fractions of an inch. 
Two standard machine-screw thread series are used in the United States— National ' * 
Coarse and National- Fine. (See Table 5.) . * 



TABLE 5 

1 i * 

National Qoarse'and National Fine 
Screw Tli reads ~ 



Machine scroAtf 



"Nominal 
size 

in ■• 

If 2 
• »:i 
, H '■ 

•'/5 

■ <- 8 • 

Ho 

in 2 

.1/4" 
5/16" • 

J/3" 
7/16" 

1/2"- 
9/1.6" • 

5/8" 
• 3/n" 

7/8" • 

. 1" 



Uiameter 
(in.) 



0. 0600 
0. 0730 
0.0860 
0. 0990' 
0. 1120 
0. 1-250' 
0. 1380 
0. 1640 
,0: 1900 
0. 2160 
0. 2500 
0. 3125 
0. 3750 
0. 4375 
0. 5000 
0. 5625 
0. 6250 
0; 7 500 
0. 8750 
■1. 0000 



Threads per inch 



National 'coarse 
> (NC) 



.National fine 
& (NF) r 




ANCHORING DEVICES . 

A wide variety of anchoring devices are used as "fasteners where- nails or screws 
would be' inappropriate in terms of holding' power, permanence, or "suitability-for 
special fastening needs. Two common categories of anchoring devices are l)lo1ts, 
nuts^and studs atid 2) shields-, plugs and anchors. 

* ■ ■ ■ :) 

BOLTS, NUTS AND STUDS ' ' * 8 * 

Bolts, like^screws, have threaded bodies. They differ from screws mainly in head- 
styles and range of types and sizes. In. general, bolts are not designed to be 
turned, directly -into the 'material , in the manner of self-tapping screws, but must 
le inserted into a pre-threa'ded hole or through a clearance hole'and then* intc/a. 
mating nut. The bolt has an 'external or male thread; the nut an' internal or/' 
female thread. Studs are similar to bolts and screws except that they are threaded 
from both ends; one end^of the stud is screwed into a threaded hole, and tti pro- 
jecting end is fitted with a nut. ' . f v j 



, Bolts, are, designated by type, finish, thread size ancl p.itcb and length. Bolt^ead 
and nut shapes include hexagonal, square, round, T-shaped and mushroom. The bol't> 
head may be chamfered; the tcjp of the head may be.pla^in or slotted, and its b3se, 

. may be squared.off or angled.^ The thread may cover the entire shank,, or there 
may be an unthreaded portion extending to the base of the 'head. Just be-low the 
head there may be a neck that js square (often combined with a round head), ribbed, 
finned, elliptical, oval or keyed. »Bolt ends are usually blunt. Bent 'bolts- have 
rad.ius bends, square bends, U bends', or eve bends in place of heads. * • 



Three familiar types of befits are illustrated in Fig. H-7. The carriage £olt has ,' 
-an oyaU unslotted head and a* square neck that engages the wood or other mterial 
and -prevents f the boU from turning when the- nut is applied.' The machine bolt' has 
a square .or hexagonal unslotted head, 'which is held by a wrench while the nut *is' 
being .tightened. A. lag bolt (lag screw) .is like a heavy wood screw except that it 
has an unslotted .bolt head and must therefore be installed with a wrench instead 

* * * . 

of a screwdriver. It is often, used in connection with an expansion shield! 




Fig. H-7. Some familiar bolts: 

• A) carri.age bolt; B) machine 
boTt; C)'lag bolt or lag screw 



Bolts are made for. a wide range of purposes. There are sel.f- locking bolts, tamper- 
proof bolts of special head design requiring matching tools for Installation or 
removal, bolts that include preassembled washers, and self-sealing screws. Nylon 
bolts and nu^s are-used for some, applications: ■ 



iy/s or 1 



;iock washers .are often used with bolts to prevent the nut from- 



Cotter p 

working ^oose. The cotter pin is -thrust through a hole in the end of the bolt, 
and the two ends of the pin are then separated and bent back.'-The edges pf a split- 
ring lock washer or the multiple edges of a toothed lock washer cut into the bolt' ' 
headvqr nut to keep it tight. (See Fig. H-8.) Plain washtrs may be us^d under • 
bolt heads or nuts to provide increased bearing surface. 





Ci)J TKK'J'tN 



Fig. Devices used .for securing nuts 
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SHIELDS, PLUGS. AND ANCHORS 
When a lag screw, -a hanger bolt, or l a -machine bolt is* to* be/ driven into a -masonry * 
.wall, an expansion shield of the proper size is .first .inserted into a hole drilled 
into- t.he wall. The shield, a malleable-iron split casting with internal threads, 

•expands when the bolt is drivert in, thus-exerting pressure. against the sides of* 

..the hole and providing a secure anchor. , .. « s 

Other devices similar to the expansion shield are lead sfiields,. plastic fiber , 
expansion plugs, expansion anchors and toggle bolts. The'-lead shields and ti§ ' 
expansion plugs are usecfwith wood screws. , (See Figs. H-9 and H-10.) Expansion /'. 
anchors are used primarily to fasten fixtures to' plaster walls, composition wall- • ' 
board and drywall. ,As the screw is driven linto the wal'l , the expansion anchor 4 
spreads and locks into place; the 'screw is 1:ben removed, inserted* through the ', 
. fixture, and re-dri.ven. i nto the anchor: Toggle bolts are used to fasten woodwork 
,or fixtures to hollow walls and ceilings, 'the expanding section remains folded 
against- the bolt until it'is inserted into the drilled hole; it then. pivots or- ' . 
spreads and bears againslf the i^ner side of the wait as thV screw or nut is tight- 
ened. . (See Fig. H-ll.) 




Fig. H-9r L 
Lead expansion shield (witlrlag bolt) 



HflAlji I'KOPKN^IZI WOOD SCItKW 
I'lIU !'(. AND TWIST 01(11.1 ' 

d\i y nir ri!i<i:.M>i:i) portion of 

HII..SCIOU .\HR>T I'N TKH fjll. VlAX, 



H-I0. 4 Installing a Mn»r phi { 





NRACKKT.OH OfljKH ITEM 
TO BE FASTEN Kn TO WAf,l 



Fig. H-ll. Spring -wing toggle; bolt:. - 

"(A) inserted. will) wings folded; 
(B) bgtyentfti, wings txpanded' 
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INDIVIDUALIZED LEARNING SYSTEMS 



Self 

Assessment 




After you have studied tte material in the Information section, complete the 
exercises by writing the word that belongs in each space; % 



1. Besides the common wiYe nail,' other widely used forms of 



and 



wire nails are, 
> 

3 " 



2. Cut nails are made from flat 



3,- Most nails, are still-sized by the- 




_ system. 



4. In nail designations,- the letter V stands for 



5. In many cases, 



nails can be used in place of wood screws. 



v 



heacls can c be driven faster and with -less danger 



heads^ 



6. Screws having 
of the screwdriver slipping'than screws /havjng<sirigleL 

7. Sheet-metal screws are self ~ ■ \ • 

8. The two standard machine-screw thread series used in the United States 



the 



9". "A lag bolt is* like a heavy 



. and the : ^ 



are 



^bolt head. % 



except that is has a(n) 



10.. Expansion 



machine bolts in masonry 



provide^ means of'anchoring lag bolts/.hanger bolts, 



or 



SELF ASSESSMENT ANSWER 'SHEET 



1. box, finish, casing, clinch, brads 



2. .metal sheets 

3. old penny 

4. ' penny 

5. threaded 

6. rounded, flat 



7. tapping 



*4 



8. National Cqarse> National Fine 

9. wood screw, unslotted 
Itt. shields 



INDIVIDUALIZED LEARNING SYSTEMS 



Post 

Assessment 




An assortment of fastenion device's is sho^n this page. In each space in the \ 
numbered column below, write the letter of the illustrated item that matches the 



item named in the column. 




CP 



V 
E 




I 



H 





1. 

2. 
3. 
4. 
5. 
6. 
7. 



finishinp'-nail 

flat-head wood screw 

self-drilling wood screw 

roofing nail . 

Rhil lips-head screw 

flat-head sheet-metal screw. 

fillister-head machine screw/ 



10. 



71. 



8 - Most nails are sized by: * • ' 

a- length- ^ * • 

.b. the gage system ' " * he Pe™y system 

a- head diameter 

• Nails over 6-in. , 0 „g are generally sized by 

a- the penny system . r M ,„ k( . . ' '• 

length in inches d °; JJJ* *jy«W* • P» thousand 

_ Which „neof-thef„i.,^r notaK1 . rena ' . 

a. box nail 

b. .casing nail c r /Coring brad 

d. cut nail 

__~ The number of thrp^Hc ™~ • . 

of the fol,owi„g1? n V 0 e f r screws? SP8Cified Whe " Scribing which one 

a. wo0d- screw ' . 

b. drive screvv 5' mac hine screw 

\ d. sheet-metal screw 

. Wood screws are size^by: 
a* number 

b. length * c - diameter 

f > ^ d. weight per thousand 

' ^^MMV.I^^J^ instated. 

a- Phillips-head screw r Q 

b. stud bolt • 5* e *Pans;ion anchor ■ 

d. lag bolt 

o f the lowing „ fed no , K spM)fjed ^ ^ 

a. cotter pi/v-?^ 1 
b- expansion shei*ld 5' expansion plug ' .. 

* d. toggle bolt 

device used in" conJunct1on „ ? , ag ^ ^ ^ . 

a. cotter pin 

b. expansion shield 5' ex P a nsion plug 

d : toggle bolt 



12. 



13. 



14. 



15. 
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